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(54) WIND POWER GENERATING APPARATUS 

(57)Abstract: 

PURPOSE: To start a windmill securely and improve the 
power generating efficiency in a low wind velocity range. 
CONSTITUTION: A generator 3 which is driven by a 
windmill 1 is connected to a power system K through a 
generation controller 4 composed of a converter 41 and 
an inverter 43. If it is decided that, although a wind 
velocity is a generation enabling velocity, a rotor 
revolution N is No (rotor stopping revolution) <N<NP 
(generation starting revolution) by a wind velocity 
discriminator 421 and a revolution discriminator 422, the 
output current of the converter 41 is controlled in 
accordance with the output current characteristics in an 
output regulator 423, the output current of the 
converter 41 which is detected by a current detector CT 
and the rotor revolution N and the power running of the 
generator 3 is started. When the rotor revolution N 
reaches the generation starting revolution NP, the 
operation of the generator 3 is switched to the 
regenerative operation to start the generation. If the 

windmill 1 is not started even at the generation enabling wind velocity, the rotor 3a is forcibly 
turned by the power running to start the generation securely. 
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[0 0 5 8] U-*3 a(0HE»N35«O-*ff±llK» 
N o J:0iSir»BIHBrC*ti« <# 1 8-CNO) . #2^c 

KNofeLtt?**^* (#18tYES) , Htcaii«IW 
S5(cJ:0«H13nft:iaaV3W««?JtB3tcai« <V t S 
V^V 2 ) "-C*S3&>5^3W«»0S*l4 (#20) „ 

[0 0 5 9 ] KaVJ&s^KnJtBttBaLTftWnti (V< 
V t X«V 2 <V, #20tNO) , #2tcR0. «E«F 
30 (KKM&ftD. »tflHlSttiar*ti« (V.SVS 
V 24 #20tYES), #6'««3©*fTJHE*SHttS 
D-*3a36*5«WW«:HK3n4 (#2 2) . 

[0 0 6 0 ] «««3<0*tf«IE». P-^3aC7)[51S 
*N#*tfaiE«rff±3tt&B«»N e (N 0 <N E < 

(#2 4t?YES) , «««3<D*rtfiBE**ff±3n4 
(#26) o 

40 [0 0 6 1 ] fcte, ±E*tTJil£ff±SR»N B tt, n 
3 a©*ff«K*fl l ±3*rfcflltt«:j:*)±IB»l 

[0 0 6 2 ] C0D^D-^^-bCC*5li-C(3:, 

rv-hlC^-r i2®7P-^t- hOD#2 4 
50 Rt>'#2 6(0^7^ y :7*fl1BftU n-^3 acoinllE^N 
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#JGK) o 

[0 0 6 3 ] C<DJ;^cTfttf, ^1IfS3©;W7®)5P*§ 

mmm^ *) il Ur tons <t t ^ ^S^frji&ttfl^ES 

[0 0 6 4 ] H2(DB?0, jttffai&DfMil*. P-#3 
a<DH(S«N3&s««H*ffliWa»NpK:±#-r4i (#3 
OTYES) . #6&C^tU #S«ffi3<BEI£SHE/>*H§ 
t&Sti. P-^3a©|g|IE®tN*s»Kra>6lpHSRNp{c 
JJ*LttW*ltf (#30tNO) , #2&CK9* 

[ o o 6 5 ] H4«, ±ssa*ifetK5ao**f«KB$tc 

[0 0 6 6 ] HJUCCtel^T, «t«|«n-^ 3 aOttt^T 

i><DV$>*). ^«r^ttl*«FttttBI3CC5%-r7D— 

B*©SB (@HS«N F -C««H*6) i»ilT»K:j:4* 
*#±B*©«i» (BRttNi-CJMtflUt) *<D 

^jam^m^g <d t * ^ y u * ^tttc <t * & ore & £ 0 

[0 0 6 7 ] *«TS?-ra#l«tKHttl>T- , M3I0 <m/ 
s) 35p6HliiV^±SrS»^ H»V<D±#KCl£CT 
%StS 3 <D P - * 3 a N # P - £ fPlL0«££fc N 

oiC±#f^<!: ( 5fi*«3©^T»S#HteSn, 

aKtto - ^ 3 a ommN&MfM&^mm 

[0 0 6 8 ] ±ifi^tfiH£K:*sti-C«. n>^*-^S«JSIl 
085 4 2 CC <fe 0 «f kCiSK i <, AW 5 nt^lffi 3 <DJ5b 

sn. jtF^im <— jE-r^owjiai) ^Ttoti*. ^ 

or, HK»N 0 --ia(E»N e W<DD-*W*P»*i«« 
BC*5 I > T P - £ (pJSgffc N &Ci±^ L T £ . 

[0 0 6 9 ] ±fB^fS^C<fc0 n-£3 a<D 

•3©*tf«iaW»JhS*i, P-^Hfc&PttOtettS. 
C ©GL P — ^3 a <0SHE«N **£«BH)&BIEtt N P cc 
±jrr££. ^K*S3<Z)SffliSJ:kiHEtc<l:S««^Ba^ 
Sti* @K»N©±»6Cj£Cir»«13<DUl*«-bS'r 

[0 0 7 0 ] — *KpIttScH«*»e>Ka[V*s(ST'r 
P-*3a<DIeH£»N*s»«ff±lHSaNstc: 

irffiTtit, *««3©»«»ff3W*±sn. p- 
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P-^O±0IE»Nc«:SrfiTr*i, P-£3a<7> 

[0 0 7 1] *tfillteOBB*6». P-£3 a COS 

«tt"f£»£tt* jSj»-c^-TJ:^K:p-^Hi*P«S«" 
^cfc^r@^NiCi:tWl/-C^L, P-£3 a OH 

[0 0 7 2 ] ±IB(DJ:5fc:* D-^3aOiBS(N^ 

tTSMSU p-£3 aiSftWIWCCiaiglHftS-friJr^K: 
Utl^Ot, P-^3 aOIsH£»N^«PBJr6@fea 
N P CcJL»L3fe^r5SSlCC|£««3 *@£ilte3-t* 

20 [ o o 7 3 ] m 5 *f6wtc^&a**««a©»2 
SBK«co«aaa-c«>*. mimmmiz. p>^*-^4 i 

offi^m7S^WW*r €> c <b cc cfc 0 ^a&SSE 5 ti/c h ;u ^ 
#ttr»*«3 0*tTiHte*«^fe©T***J. 

[0 07 4]ffior, 05 ^icc*s^r, ffi^ii^ 

0384 2 3©M£fc^P^^&P--£3 aC^ft^JScDtC 
4 1 ©ffl^llffi i acr *W^«*PdcfCC 

±SBffl*aK@ffi4 2 3 3^6U*sn&a:«ft* 

mtnWLfflm®&4 2 5CCf^A*CPWMI3iS4 2 8. 

!JSM[B]Sg4 2 3^6Hi*Sti4ii:i««**S^fflp-«*K: 
n>^-5?4 1 <Dffl*«*!p d cf* s ft»SStit:ai*ffl 
40 ^{f#A Pd / (=p d /-p.cr) W»6tl, CCDd^ft^ 
Ap dc " Cr^0ftaK«#a> s MB^) * 5 P Ii^SSS4 
2 4 ccr P 1 tt^M®S#CcHffli 5 tx^ e 
[0 0 7 6 ] fUt, JiffiP IHBSS4 2 4^6W*3 

fcP-*3 aOfliSKo)i^6JaiffiKS0©fB#cc) 1 ( = 
a)-a) s )dSM3n % C0HSaWW«l«#ci>lttPW 

M@»4 2 8ccA**ft*<fc<fcfcec % F/va»igg»4 

2 9 CCJ: 0 «BE»JfflIfs#V 1" ( = K v • co 1 ) tC^H 
SnrPWM@BS4 2 8CCA*$ti^c 
50 [0 0 7 7 ] ±SEJ3«StfWWfi#a> 1 JkCFWEWaft^ 1 
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v i •i l i^ti^tmm,m3<D^xmmmt-'-x'm.s.^m 
wtzm-^v. pwm[hI8S4 2 8 itm^mmm^oi i 
j&vmKfflmmnv i -tcs^pwMfi^^fesy 

[0 07 8] ft2Xtfcffl(cffiSR£?MGRB4>l92£a' 

0 3 iCTn-r 7 a - + - Mcgf o r^afijai -w? t>n 
•5). ccr«?i«$i|ffl<D»iffliftBj«=tiiis-r^ 0 

[ 0 0 7 9 ] 0 6 ». »2jia^cc^4ia*ife«$5g© 
2tf tJHEBSK:** W so-* 0«*K»r S a - * ©as^3 

I0 08 01I1 ftikffttcff*Mft?MliMiS. 

- * 4 1 ©a*««*fW« L.T5E h A- i> ' Wtt"C 3 
*2rtTM50-C(.»fc©T?. IHK85!N„~[5|fi^tN E F^©a 

- $ ffl^j p {iASItStcte^r a - £03tetfcN ccitPJb r 
Sa>l/tl>fc# (04#flg) . J02£tfc0!|tCtifc£K*7?B 
mgH«, n>A-*4 l©m^«^7^*iHaiLr5EHi^ 

6«C3WJ:5K:. EWE«N.->-iai0»N e |BI©O-4ilH* 
PB. *«H*{c*j|,»Ti3-*ia«»NCCB8CR<e<— 3£ffl 

[0 0 8 1 3 «C*J. HHOMEiWP^-ra^Wftttn-* 
3 a ©UfsSfcN tfftttHteBffiRN,. K±#W" S * ~et) 

* fC ffiT § # S <fc "5 K t t ©-C * -5 o 

[0082] mimnmtm2mmm±*itmbtct$ 
^. mi mmmvaa- $m$mmcmh-r— m v>\>9 
-c&mm3*mm&-r : h<D~c, m29mmicttbx:m 

vmw-*3 a©H«SBtN*»«BM@IE»NpCC± 

tat Lxmm h ywwj^ < . t>tm&.<DmMt>mm t 

ft*. 

[0 08 31 07(1 *a9fCCft£j^?»K£siE©3*3 
SUS«©«iiHa-C*4. H7». H5K*l>t. F/V 
g&fl4 2 9 tcftA.r*ffjI)(£*iJtai@»4 3 0 &Wt1t 

m&zn ^«t^(cofcfc©-c*s. 

[0 0 8 4 ] &*S. «««3©*tTi]«B«tC*Jl»-C«. 
P I lEwg§4 2 4Ra c ^llIS§4 2 7 mfrhUZffii&Wt 

S84 3 0RO'PWMIeIS§4 2 8©^T'a>^'-*4 1 © 
SIEMfflb&fTfoti. 3 © i!3£#> 6 @£ 

[0 0 8 5 ] ^tf«lE»lHlSS4 3 0 ii. 08 ICfOBX- 
mrft*naiSRH4 <o> = K • t ) fflMt^n^A^ 
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izmmmmm^o 1 ■ < = k • t > imESUfflft# 

VI* ( = Kv • col*) t*£j*U PWMH8S4 2 8 
[0 08 6] PWMHSS4 2 8 «J:f2Jlig^$IJ»[f-^a) 

i -Rz?nB.mmimv 1 • pwm«^*&&& 

>/< - * 4 1 K Ht& 0 T J%1if& 3 ©2rfrMlS«T -5 . 

[ o o 8 7 ] ±.untimw^mi. snas*— s 

tLXb&^DK H8©£Jtfc^rJ:S , Ctoatt*iWt 

io 3ti-s«fc i 5(cO'rfcm>. 

[0 08 8] ±iB©«fc 3 fC, |%«t83 ©^f a*g(C*Jl> 
-CK, ftJOjSa#tt-C'P-3f3 a©@l£lgKl*tf^«fc^ 
CCL-Cl>S©-C, <fc9jS-$>jWcp-£3 a©H^fcN£ 

[0 08 9] 

[*M©S»*3 y±BM*il/fcJ:5K:. *»W«:j:tiK % 
20 »lRC«B2©«*SJjfe?S4:*ffa«EU. ±ieo-^ 

<nmm*'Pte< t «>»«©A:«&©aaB«i^uBttiaiE 
frtttm^z < . ja»^©?i«p»^©ftw*HB«s 

la, it^#tt©*iWS^SSIg©ftia^ffi«3tiS. 
[009 1]ifc. ±S235l8fefimt8©^faiKK:*J^ 
30 -c.. H 1 ©«*^fc*S©ffl**»*iW1Wl/-c±ffin - 
$?r^h;l'i'|gStlTS«t ; 5(CL)fi:©-C\ itlSS^^W: 
a - ^©lsl$^*|g«aJtglellE8feS r±#§ WCi*i 

[0092] * /c." ±.iE&ffi3&mm<DMmmc*s^ 

r. »i ©s^j^ft^K©(±j*^**(lfflio-c±fep- 
^^m*igsft-rsj:^ccLfc©t?. ^ifaewtstt* 

[0 09 3] S/c. ±S33SL?S656a«©*1faig{c*jU 

t. ^»s^s*ifcft*pais«Ftt«:*-^*»i©«*a 

40 ^a©ffl«ffl^*WWLr±Ea-**aHUtKtt 
•r-Si^CCOfc©^^ J:0jfiii(CD-*©lHliK85t4f£m 

[01] *^cc^-s>sW3^s^s©^inis^©«fiK 

0"C*-S o 

[0 2] *^(C^^)a^«^g©aji0 (m/s) A 3 
[0 3 ] *!6M«:«R4iWjie«atiB©HUiO (m/s) A> 
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[05 ] *^ic^SHW#6mgS©M2ll*feef!l©^ 
0-e&£„ 

few s a - *0$3&fc:>th}- 5 d - *«)(U^ftiT* 
£. 

[0 7] *«BI(C«SBtfJ»ti6»D*3*«[«l©«l5Jc 10 

0-c&£. 

[B8] i3-jipiE»©ana««ftt*flvrH'r*«. 
1 

2 

4 1 3 * (* 1 <Dmh989&WL) 20 

42 =i *mm3b (bkmb#r> 
4 2 1 mmmms < &5i«3U3M2) 

4 2 2 (H^!«J3'JS (BCtt*U&JS) * 



p 1 
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4 2 3 
42 4 
4 2 5 
42 6 
42 7 

42 8 PWM0J8 
42 9 F/vaStHHf 
4 3 0 ^JtfaK$U®liIS§ <JMBN»#a) 
4 3 Y>/"C-* <*20«*S8fc^S) 
4 4 $SU1S@S§ 

4 4 1 mrtWEfcitis 

44 2 P I DUDSBS 
4 4 3 SfiCmStttUS 
4 4 4 {4tB3BSS 
44 5 f£|ftg 
44 6 PWMH3S 

4 5 yj)l$®ffi 

5 JUiE&fflg (»SMftffi*«) 

6 ftj&K&ttJg (BKKttffi¥R) 
CT 1 ttifflftEUS 
CT2. CT3 SS£tfcUJ& 
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